Introduction
Ultrafiltration technology has been interesting due to effectivities in separation performance. Polysulfone is common material for ultrafiltration. It has high durability and stability under mechanical, thermal and chemical treatment [1] . Unfortunately, it strongly hydrophobic, thus susceptible to fouling. Fouling in membrane was a major problem in environmental application, which cause lower water flux and membrane life, thus higher energy in operation [2] . Many research has been taken in order to improve performace of polysulfone, they are impregnating PSF with nanoparticles such as silver, TiO 2 , ZrO 2 , SiO 2 [3] [4] or blending with hydrophilic polymers such as nanocellulose [5] and cellulose acetate [6] .
Blend polysulfone to another hydrophilic polymer is a simple way to improve its performance. Cellulose acetate known as good hydrophilic ultrafiltration materials, but has low stability in chemical treatment. Adding cellulose acetate in small portion to polysulfone, improve its properties, and reduce fouling properties. Cellulose acetate is able to obtained from natural resources such as refined fiber, cellulosic waste, deinked newspaper, cotton linter pulp and bacterial cellulose [7] cellulose is one of cellulose material with high crystallinity, and purity. They bring advantages in reduce step in isolation of cellulose, such as delignification and bleaching [10] .
Polymer blend membranes can be prepared by phase inversion technique. Polymer solution is poured into glass plate then immerse into water in coagulation bath [6] [11][12] [13] . There are many factors affecting characteristic of blend membranes such as coagulation bath temperature [11] [13], post treatment after solidification [12] , and evaporation time [14] before immersion into coagulation bath.Variation on evaporation time has different characteristic due to evaporation of solvent before immersion into non solvent.
In this research, PSF/CA blend membranes are prepared by phase inversion technique. In the present work, cellulose acetate from renewable resources are used. Bacterial cellulose are used as the source for cellulose acetate (CA). Evaporation time is used as parameter to study characteristic of membrane and separation performance on filtration of oil/water emulsion.
Materials and Methods
Food grade sugar and coconut water were obtained from traditional market. Acetobacter xylinum was obtained from biology laboratory of Universitas Negeri Semarang, glacial acetic acid, sodium hydroxide, n-methyl-2-pyrrolidone (NMP), polyethyleneglycol-400 (PEG-400), sulfuric acid, acetic anhydride were obtained from Merck. Polysulfone (MW~35.000) and commercial cellulose acetate (MW~30.000) were obtained from Sigma Aldrich.
Preparation of Cellulose Acetate
Bacterial cellulose acetate was prepared by acetylation of bacterial cellulose. Bacterial cellulose was produced by fermentation of Acetobacter xylinum in coconut water medium [10] . Acetylation of bacterial cellulose was using acetic anhydride as precursor and sulfuric acid as catalyst [7] [8]. Brown solution was obtained after acetylation at 60 °C for 4 hours. The final product was filtered and washed until neutral pH and then dried at 50 °C. The degree of subtitution was determined by titration method [8] . Functional groups of bacterial cellulose and bacterial cellulose acetate were investigated using Fourier Transform Infra Red (FTIR) Spectroscopy. Thermal characteristic of cellulose acetate was examined by Differential Scanning Calorimetry (DSC 8230-Rigaku) analysis by determine Transition Glass Temperature (T g ), Melting Temperature (T m ), Entalphi of fusion on crystalline region (ΔH f ) and crystallinity index (%X c ) which determined by equation (1) [15] . Fusion entalphi of perfectly crystalline region of cellulose triacetate (ΔH 100 ) was 58.8 J.g -1 taken from [16] .Thermal analysis were carried out from 30°C to 350 °C with heating rate at 5 °C/minutes. Furthermore, cellulose acetate was used for membrane preparation.
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Preparation of PSF/CA blend membranes
Blend membranes was prepared through phase inversion technique. Polysulfone (PSF) was blended with Cellulose Acetate (CA) using Polyethyleneglycol-400 (PEG) and N-Methyl-2-Pyrrolidone (NMP) as an aditive and solvent, respectively. Composition of PSF/BCA/PEG/NMP were 15/5/5/75 (%w). Evaporation times (0; 0.5 ; and 1 minutes) were use as parameter to study separation performance of blend membranes. Morphology of blend membranes was examined by Scanning Electron Microscopy (SEM) at Politeknik Negeri Jember. Porosity of PSF/CA membranes were calculated by equation (2), with density of water (ρ) was 998 kg/m 3 , membrane area (A) and membrane thickness (l). Weight of dry (w dry ) and wet (w wet ) membranes were obtained by immersion dry membrane on water for 24 hours. Surface of the membrane was wiped out to remove excess water, then weight as wet weight [19] . 
Separation Performance of PSF/CA blend membranes
Blend membranes performace was examined using dead-end ultrafiltration cell at 200 kPa in pressure [17] . Water flux (J) was determined by permeation of pure water flux (eq.3), where V was defined as volume of water passed through membrane (L), A was membrane area (m 2 ) and Δt was sampling time for permeation of pure water.
Separation performace of blend membrane was studied by filtration of dichloromethane in water emulsion. Dichloromethane in water was prepared as previous research [18] . Fouling character was evaluated by Flux Recovery Ratio (FRR), Total Fouling (R t ), Reversible Fouling (R r ) and Irreversible Fouling (R ir ). FRR was determined by equation (4), which Jw 1 was pure water flux and Jw 2 was recovered water flux after filtration.Total, Reversible, and Irreversible Fouling were determined by equation (5), (6) and (7), respectively, with J p was permeate flux [2] [19] .
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Results and Discussion
3.1Characterization of Cellulose Acetate
Cellulose acetate has successfully synthesized from bacterial cellulose (BC). BC was obtained after fermentation of Acetobacter xylinum on coconut water. White pellicle was obtained after six days of fermentation. It has large amount of hydroxyl groups which interact each other through intermolecular hydrogen interaction.Therefore, BC was difficult to dissolve in various solvent. Fourier Transform Infra Red (FTIR) spectra (Fig.1a) showed thatBC had large amount of hydroxyl groups indicated by broad spectra at 3336.07 cm -1 , hence, BC was naturally hydrophilic which indicated by sharp peak of H-O-H bending from absorbed water at 1649.69 cm -1 . Acetylation process by acetic anhydride had substituted hydroxyl groups of BC with acetyl groups, which indicated by reduction intensity of-OH hydroxyl grups at 3573. Degree of subtitution (DS) is a value that indicate average number of hydroxyl groups on glycosidic rings of cellulose subtituted by acetyl groups [8] . DS value is affected on character and solubility of cellulose acetate. In this research, DS value and percentage of acetyl content were found at 2.62 and 41.413%, respestively. In comparison with commercial cellulose acetate (Sigma Aldrich), DS value and acetyl content were 2.17 and 36.943%. It was concluded acetylation process at 4 hours results cellululose diacetate. This result similar to previous research which variation of acetylation time (0.5 to 24 h), were found cellulose diacetate [15] .
Thermal characteristic of cellulose acetate was examined by DSC. Figure 2 was DSC curve of commercial and synthetic of cellulose acetate.Thermal behaviour of synthetic cellulose acetate showed higher transition glass (T g ) and melting temperature (T m ) than commercial cellulose acetate ( Table 2 ). It might cause by lower DS value and acetyl content of commercial cellulose acetate. However, commercial cellulose acetate had higher fusion entalphi and crystallinity index. Both value were lower for synthetic cellulose acetate because of acetylation process had used high concentration of acid, hence, formation of crystalline region were influenced. Overall, there were no significant differences between both cellulose acetate. 
Characterization of Blend Membrane PSF/CA
Blend membranes PSF/CA were prepared by phase inversion technique using water as non solvent agent. SEM images (Fig.3 ) of blend membranes PSF/CA showed porous structure for all variation of evaporation times. PEG-400 as additive in dope solution act as pore forming agent [6] . Evaporation times in phase inversion technique affected to the pore formation and membrane structure. Finger-like structure of pores were found on membranes at evaporation time 0 minutes (Fig 3a) . Longer evaporation time induce shrinkages of the pore (Fig. 3b and 3c ). It can be explained by kinetic aspect on membrane formation by phase inversion technique. The kinetic aspect was related to mass transfer during coagulation or solvent-non solvent exchange. with non solvent, liquid-liquid demixing was occured. In the case of instaneous demixing, membrane pores were formed immediately induced porous membrane structure. On the other hand, delayed demixing was conducted membranes with more dense structure, due to slow pores formation [14] . Therefore, in the case effect of evaporation time, different porosity of PSF/CA membrane were obtained.
Porosity of PSF/CA membranes were decrease as increasing evaporation time (Fig.4) . Membrane with no evaporation time had higher porosity by instaneous demixing process. However, membranes with 0.5 and 1 minutes evaporation time introduce to delayed demixing, hence, give lower porosity due to evaporation of solvent before immersion on water. When solvent had evaporated, concentration and viscosity of polymer solutions were incerase, thus, solvent-non solvent exchange process was being restricted. Therefore, lower porosity were obtained for 0.5 and 1 minutes evaporation time. Adding small portion of CA on polymer solution had increase hydrophilic properties of the membranes. Increasing evaporation time has lowering water flux due to reduction of porosity. Moreover, delayed demixing (on 0.5 and 1 min) could produce denser pores structure, hence, reducing water flux. PEG-400 has play important role on pore formation. Pore network gave higher change for pure water run into the membranes produce higher water flux. Membrane PSF/CA without PEG has low water flux, about 9.8 L.m -2 .h -1 [6] . It was 5-10 times lower than PSF/CA membranes with addition PEG-400. (Fig.7) . Fouling on membrane surfaces or pores has contribute to the recovery flux (J w2 ). There were reversible (R r ) and irreversible (R ir ) fouling. Highest irreversible fouling was found on PSF/CA membrane with 0.5 minutes evaporation time (Fig.8) , hence, decrease FRR value. Fig.8 was depict study of fouling resistance on PSF/CA membranes. Fouling resistance study on PSF/CA membranes show that increase on evaporation time had decrease the total fouling (R t ). The highest total fouling (R t ) was up to 58% for 0 minutes evaporation time. All of PSF/CA membranes show higher reversible fouling (R r ) that irreversible (R ir ) one. It might be caused by physical interaction between emulsion with membrane pores, therefore, it could be replaced from the pores by cleaning process with water. Irreversible fouling (R ir ) in this research did not exceed 25%, obtained by 0.5 minutes evaporation time, due to penetration and entrapping emulsion on membrane pores. As a results, blend membrane PSF/CA had good antifouling properties.
Conclusion
PSF/CA blend membranes were prepared with using bacterial cellulose as the source for CA. Characteristic of CA from bacterial cellulose were evaluated and show similar properties with commercial cellulose acetate (Sigma Aldrich). Evaporation time (0; 0.5; 1 min) before immersion were used as parameter to study characteristic and performance of PSF/CA blend membranes. SEM images show porous structure of membranes which influenced by presence of PEG-400. Porosity of PSF/CA membranes were decrease as increasing evaporation time. Membrane performance on filtration show highest flux obtained by 0 minutes evaporation time. FRR study show all membranes has recover the second flux up to 75%. However, membrane on 0.5 min evaporation time show lowest FRR due to irreversible fouling by entrapped emulsion on its pores. The highest total fouling (R t ) was 58%, but all of membranes show higher reversible fouling (R r ) than irreversible (R ir ) one. In conclusion, PSF/CA based on bacterial cellulose has good antifouling properties..
